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Se riousSho rtage ofw 乱te rRe s ourc e s
T hetotalvolum e ofthe w ate r r es o u r c e sinChin ais appr o xim ately2,SxIO
12
m
3
,
ranking
it6thin･the w o rld(I). How ever, thepe rc apita share
-ofthe witeris o nly2400 血
3
･i.e ･
25 %ofthe w o rld m e a nvalu e. rankingC hin alO9ch ih the 如o rld. Thus, C hin ai岳a rn o ng
the 13 w ate r_deficie nt c.u ntriesin th占 w o rldC2).
■
whte r shortage s re stfietCh‾iんよ
'
■
s
agric ultural,industriala nd cityde velopm e nts(3)I Ov er300ofChin a
'/畠600.citie･sla≠e
alre adye xpe rie n cinga w at ersho rtage a nd 1 08citiesha v e a s erio u sla
ck ofw ate r(4)1 1n
the 1 990s, the d,o ught･prone la nd area s cov ettdalm o st･2/6700
'
knl/
I
a nd､Chiha
l
s
grain o utput had stagn ated at the s a m ele vel fo r
the 4th c ons e cutiv eyear, a nd had
de c re a sed by 3500mi 11ion kg c ornpar ed t opre viou sye ars. Altho ughthe potential
imgateda re athatc o uldbe de velopedtotals640000
km 之
7
the a re a l mgated is only500
oo o km
2
､ andthatpr operlyim gatedis o nly400 00km
2
･ In thelate 19SOs a nd 190s,
m a ny electric･po w e r･plants a ndfacto rie sinthela rge a nd m edi
um size citie sin norther n
china hadto s u spe ndproductibn due-to w ate r sho rtage s, 畠nd s om e citiesin s o
uthe r n
ch ina w e rt als oaffe cted(5). Ex c e ssivepu mping ofw ate rle adsto adropin the ground
w ate rle vel andfo a ndtothe destr uction ofthe waterbearing aquifer s･ T helow eringof
the w atertablein.c oastalciti
esis c a u sl ngSeaW atere ncr o a chm ent, r e s ultingln Salin zed
gro undw ate r, a nd co nicting w ate r･岳up plyanddem and･
Dete rioratio nofthe w ate rEnvir on ment
T he total ar e a subject to s oile rosio nin C hina has re ached3670000 krn
2
･
i･e･38 %of
china
-
s totalla nd a re a. Ann u als oile ro sio n am o u ntsto m or ethan 500 mi11･ to nne s,
which is equalto8,3 %of thetotals oilero sio niu the w ortd･IntheLo
essplatea ul alo ne,
【ll eto s se s of nitrogeno しIS, pho sphate, pota sh are 40 mill･ to n nes and equivale n
t tothe
- 5 -
total ann ual o u tput of chemic al fertilizersin Chin a, re sultingln a n e c o n omiclo ss of
USA 30 milion .
..､Ⅴねte rpollutio nis a v ery s erio
usproble m inChina･ In･the 1970s, polluted･w ater
discharge w as3 0- 40r nillio nto n nes, andinc re a s edto10 mill. to nne sinthe 1980s(6).
Alm o stg5% ofthe wa ste w eredis chargedto w a ter s o u r c e switho utpo o rtr eatm ent;
poHu tlngrlVe rS.lakes a nd,to s om e e xtent, agrlC ultu ralla nd. It w a sfo undthat m oretha n
400ofthe 500rive rswere c ont aminated t o v arious degre e s, a ndthe w ater s upplies of
m o st ofthe citie s. which lie ne arlarge rivers,.
w e r e s erio u sly poluted･
Des e rtified la nda reasin C hina c o v e r1490 00 km
2
;i.e . ove r15.5 %ofthetotal
land ar ea. Fro m the e nd ofthe1 950sto the.mi ddle ofthe1970s,la nd de s e rtificatio njn
no rthe m C hin a expanded at a rate ofo v er 1 570km
2
pe,yr
･L
･ Bythe e nd ofthe 1980s
(7)the are ahad re a ched 197 0 00km
2
in n olhe m China, mai nlydu eto the mis u s e of
the w ate rres ou r c es.
FrequentFlo od a nd w ate rlog gingda m age s
Altho ughm any w ater c o ns ervationfa cilitieshave be en co nstru cted duringthe pa st40
y弓arS･ flo odpre v erltion has no tbe en adequatelydeveloped-dtle tO thelo w er stat甲 Of
water c o n s ervatio npr oJe CtS･ In addito nt .there≡ispo o r c o ntr olofs oilerqsiop,the silting
岬 ㍉¢friy.与rS, andthe,p!やIem や 紬 聯町細与叫 e/sirL坪野苧,/rive rco u rs e s･ O fthe370 1町ge
揮S野Vqirs o(y e rloo haye ,.p
r･ob.t印 も ?S do ･670 ofthe 2500 m ediu m- siz e re s e rvoirs･
Simi如 problem sbav早 be e n n otedin 40 %of the 80 000s mallre s erv oirs. In 1994, the
_f
lood-hitare as co versd 1 93 00km
2
,
affe cting223mi u. people at adir e ct e c o rLOmic
Io s亨qfUSP､21QO mi11iorl. -
Acute c o nflictbetw een waterde m叩d?ndstlpPIy
Po or regul叫ion of w ateris a ttributio nto the unequal distributio n ofland, minerala nd
‾w ate rre s o urc e s, as w el a sto the po o rlybala nc9d distribution of the w ate r r e s ourc e s.ill
bo也tim e and野卑C?.
■ The c onnicts am ongthe w ater user sinthe uppe r, middle a rid lo w e r s e ctio n s of
the riv ershavebs_
co ms m o re apparentin recentye ar s, due.to po o r w ate r
- m an age m ent
La w s. u n甲O rdill ated w ate rdistributio n, a nd u nco ntr olleddev elopm ent a nd w a st age of
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w ate r re s o u rc e sinthe uppe r, middle a ndlo w e r s e ctio n s of riv er s･ T his c a n c a u s e･la nd
de s e rtiflc atio n a ndenvirorLm ental degr adatio ninlow ers e ction s of riv ers.
'
ln C h ina
,
highirrigatio rlqu ota s. e x ces sive w ate rdiv ersio n, wi de･nooding a nd
ta nde mimgation methods a r e stiuu s ed･ For e x a mple･ their igatio n n o r min n o rthe m
c hinais1.5×10
6
-2.25×106 rn
3
km
･2
, and so m efarmla ndhas a n o r m of 310×10
6
m
3
km
12
(8). Lo w e r.w ater pric e shave led to-w ate r-res ou rc e w astge, T he m e a n utiliz ation
c oefrlCie nt ofthe cha n n elsyste m sisOふ0,45a nd m u chofw ate ris w a sted.
･ pe r c apita w aterc o ns u mptio nisbetw e e nO･10
11･O m
3
,
a ndthe hdu stria110 0O
yua npr odu cto utput to w aterinde xde m a nd isbetw e e n79
･2000to n n e s(inQingdaoitis
79 to n n es). Thus, w ate r c o n s u mptio nirlChin ese industries a nd.citie sis hi紳 and
e xtre m elyv ariable, a ndthe re us e r atiois a slow as2
･l･2%･
Un equ aldistributiDn Ofw ate r T
'eS Ou r C e S
T hedistrib収io n ofw ater re昏O且r e e 忠in n o rthe 和 由感/S 細 鎗托 Chinais■t nbaI射IC ed.■The
totalr u n ofF 触rrlth昏C hぬ由iarLR主塊r 組8its 跳 th 由1triLbtlta痴s aぬ)･此 也 fo r'80% of
chin a
-
s totalr u n off, but the far mla nd aEea fed by.the
■Cha ngjia n-i8 CInly 36 % of
chin a
'
stotal･ Thepet
.
c aplt aW ater u s ein northernC hinais o nly25%
:･thatinthe s o uth,
how e v er
,
the ＼槻te r re s o u r c e sin the rLO r血 arel O %oftho sein the sciuth･
T hefutllre expe ctationsfo r water re s ou rce s
Theto tal w ater utiliz atio nquotaforindu stry, agn c ultur e and individualtLSeis c ur re ntly
5.828×10
‖
m
J
w hile w ater she-rtage is･O･名2SxIO
LL
･r n
3
,
･incltlding a O･77×10
11
m
3
shortagefo r agric ultu re(9). Bythe ye ar200. the water us edfo rgrain pr oductionis
e xpectedtoinc r ea s ed byO･5×10
Ll
kg(1 0), andthe w ate rres ou rce shortage willre ach
o.6-0.9×10
1I
m
3
ac c o rding to pre s e ntw ate r
- requ ire m e ntle v els･ W ater sho rtage sin
u rba nare as,i. i. forhous ehold, c o m m e r cial,industrial and othe r u s e s ar e e xpe ctedto
in c re aseto0,25 4×10
Ll
m
3
.
couh(e rr ne a su r es
The Chinese Gove r n m e ntha s adopted m a ny m e a s u re sto alleviate a nd solve water
problem s: e. g. co n str uctio n of large
-s c ale w ate rc o n se rva:tion pr oje cts･ The w ateト
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s upplycapacity ofallthe water c o n se r v atio nproje ctshas r e a ched5.OxlO
ll
m
3
,･i.c. 1i %
of C hin atotal w aterr es o urces. W ater diver sio npr oje>cts have re sultedin e co nomic
pbe n efits a nd othe r, e■,g. ･the tran sfer of Lt n nRive r w ate rto Tianjin Cityimpr oved
L･dTinki喝 W a ter for the populatio n. W ater w a sdiv erted/fro m the Hanghe Riv e rto
Qingda o a nd helpeds ettle the s o m e ofthe c o nnic tsbetw e e nw ate r s upplya ndde m a nd.
Exte rlSiv e w ate rdiv
l
e rsion fro m Do ngjia ngin Gua ngdo ngto She n zhe nha spro vided
in c rea sed w ate rfor Hong Kong. The bigges tw ate rpow erproje ct, the.San xiaBig Dam
c_o n stru ctiorlbega nin1996a nd theYangtz eRiver w a s c ut
- off in1997fortheproje ct.
W ate r-･c s ou rc es m an age m e nt･has bee n str e ngthe n ed by a s erie s of
administrativela w sand by･pr ovidingthe public with inform atio n. In 1988, thピ
■
first
w aterla w fo r the People
'
s Republic ofChha w as published. In 1993, the syste m of
w aterdivis onlic ens e s w aspublished, a nd in 1994, the rule s
l
fo r w aterpouutio nco ntrol
ofthe Huihe River w ere established, Thu s
,
developm e nt, utili2.atio n, Pr ote ctio n, ar)d
impr ov em.ent of w ater re s o urc e sin Chinaha v ebe e nbr o ught u nde rthe c o ntr ol ofla ws
a nd=egulatio n s･ Ne ws･papers a ndtelevision ha v e･be e n u s edtoimpfo v e a w ar e n e s s, arid
citizerlS
'
､
C OnC em 魯bout the us e of w a鴨rlre s ou rc e s, their v alu e and the ne ed for
嘩写t由ct妻Qn S･叩d_protection .
At the be各in ning-e>,Ith守一糾s, C･･hin a)c alTied o･ntミa la rge,s caleinve stigatio n a rld
e val■u ation of its w ater res ou rc es, the s upply-de m and distributiorl and the ne ed for
protectioh. In the 9th five-ye ar Pla n period.･-Chin& wi
,II/:c o n-tirltle tO ;Stress W ater -
･欄 ◎･脚芳斡 湖 n喝 耶 e nt, e C Or10my,■?ndlegislation､ for w ater polltltio n-c ontrol, a nd will
･
pTO l旬e･:琴.p如 f9r 地e c o mprehensive utiliza tion of w ate r re so u rce s a nd fo r w ater
己･一喝申聯錬 it熊嫡 軌′ , 7
…､印無駄,t9･･dev如p w a碑r-Savingin cities, industrie s, and agricultu r e ar egr owing.
･S
,
pr地軸塞き由 一dripi羊Figatiorlin Chinais u s edin oElyI.5% ofthetotalc ultiv ateda rea.
tf:the
<
町野 対ti-l‾iz?tie,p･ ,r,ate ofthe cha n nelsyste m s c印 be rais edbyinc rea sing the
expenditure.ら o nthe cha n n elsyste
.m s,it c o uld s a v e10-15 %.ofthe totalw ater usedin
field ilTigatio n･ Fieldw ater c o n s erva n cypr oje cts c o ulds a v e10-20 %a ndupto50% , of
the w ate r u s ed in■aridregio n s, a nd o v e r30% ofthe w ate rus edin humid r egi o n s. If
industrial witer- 野 r車tips .､γ?re.atQingda ole vels,.1･6×10
11
m
3
wate rco血d be s a v ed
an nualy. W a stew ater reus e a ndr atio nalu s e of w ate rco uld s a ve 25-35% ofthe w ate r
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c Lrr e ロtLy used in cities.
･ Tapping･n e w s o u rces of w ate ris impo rta nt c o unte r m e as u r e sfわr Chin a
'
s
e c o n omic de v elopm e nt, a nd w ate rdistributio npatte m s. Precipitatio nis e s s e ntialfo r
de v elopm e ntin s ubhumi d, s emiaridand aridregIO nS･ Pr e cipitation･ pro vides drinking
wa terin m ountain ous reglO nS, and improve s w a te r c o nditio n sin fo r e stland. Su rface
r u noffc al一be e xploited. and m o re effic e ntly us ed bythe c o n str u c tio n ofterra c e sI
Se aw at er c a nbe used fo rindu strial c o oling w aterin co a stal are as, a nd can als obe
de s alted to pr o vide the freshw ater, s olving w ate r-sho rtage proble min s o m e spe cific
regLO n Sinthefutur e.
Overa11 w ater- u s eproble m sin farming, fo re stry, a nim al hu sbandryヂ a nd
e nvil･O n nle ntalprote ctio n, n e edtobe c o n side red, a nd w ate トC O n SeⅣ atio n w o rks n e edto
be regulated. FIo odw ater sho uld be u s edto s upplyriv e rsandgro undw aterin apla n n ed
w ay, a nd inte rba sintr a n sfe r ofw ater e nha n c ed to s olv ethe w ate r-shortageproble m sI
C hin a m ust aba ndon the e xisting m a n age m e nt system ofs epar ating stlrface･
wa ter m anage m e ntfro mgr o u ndwater m anagem e nt, a nd s epar ating w ate r-c o n s erv atio n
proje ctsfro m w ater
-s upplyinstitutio n., a nd e stablish a ne w a uthoritativ e ma n age m e nt
syste m ofunit
-
led c o ntrol, Co ordin at
.
LOn Ofthe utiliz ation ofw ate r a ridr equlnng us e rstO
observe the w aterlaw s, and unified allo c atio n of w ate r res ourc eswithin e a ch riv er
ba sin. should be com pleteda s s o on a spo s sible. Onlybydoings oca nthe proble m s or
w aterr es ourc esde v elopm elltbe s olv ed(11)･
Ch ina ne ed to c arry out the plan
”
lo use science a nd te clmology ln the
utilization of w a ter r es ou rc e s
”
and in the mea ntim e trainqu alified w ate r- c onsel VatioTI
pers o rL n el, in. ad dit on to enc o ur aglng tO scie ntific ed11Catio n･ A dministr ative cadr es
shoし1 dunde rstandthe e co n o mic alba.sisfわr utiliz atio nof 血e w ate r res ou rc e s,in orderto
impL
･
OV ede v elopm e nt, utilization, a nd prote ction. h o rderto strengthe nthe prote ction
of its w ater re s o LLrCe S. e V e L･y Clty Sho uldadopt rea s onable andfe a sible m anage m ent
pla n sal-ds upervision ∩-e 且s u res,in cludings upervisio n and m an agem entorthepoints oF
polしIt ed w aterdi5 Chal
･
ge･ Polluted riv e rs n e edto be cle aned up, a nd polluted w ate rs
pr e ventedfrom enten ngthe rive rs,lake s, a nd shauow gr oundw ate r aquifers･ Adequate
and go od-qu ality w atel
.
Supplie sto u rban and c o m m ercial u ser a re ne c e ss ary･ China
nl uStlimitthe exploit ation of w ate r re s ource s t oLevels with theli mitations the r eglO n al
wate r re s oしu
.
Ce Sdischal.geS, Which represe nt the total1o calpr e cIPltation available for
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utilization. An as s e s sm e nt ofthe am ou rLt. VaL
･iatio n te nde n cie s
,
a nd m ethods of
de v elopn-entis･ne ededto predict s o cial a nd ec ono mic developrn c nt strategiesI Setting
up a m odelof w ate r reso u rc e s utiliz ation that wi llsatisfythe n e eds ofde v elopm enta nd
sustail able utilization willbe ne c es s aryto deterrnin ethe･effe cts of the w ate r
･re s o urc e
use on the･e c ono my. while recogn lZlngtheimpo rtant r elationship betw e e n m an and
w ater(12).
Ackno wLedge ments:T he res earch wa s s up ported bygr a ntsfro mthejointre sea rch
program ofCe nterforEnvir on rn entRe m o teSe nsing,C hibaUniversityin1998(No･
C36) ･
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